In vivo evidence of a role for hepatic lipase in human apoB-containing lipoprotein metabolism, independent of its lipolytic activity.
Hepatic lipase (HL) is a key player in lipoprotein metabolism by modulating, through its lipolytic activity, the triglyceride (TG) and phospholipid content of apolipoprotein B (apoB)-containing lipoproteins and of high density lipoproteins (HDL), thereby affecting their size and density. A new and separate role has been suggested for HL in cellular lipoprotein metabolism, in which it serves as a ligand promoting cellular uptake of apoB-containing remnant lipoproteins and HDL. We tested the hypothesis that HL has both a lipolytic and a nonlipolytic role in human lipoprotein metabolism, by measuring lipid plasma concentrations, lipoprotein density distribution by density gradient ultracentrifugation, and lipoprotein composition, in three subjects with HL deficiency: two of the patients (S-1 and S-3) were characterized as having neither plasma HL activity nor detectable HL protein; the third subject (S-2) had no plasma HL activity but a detectable amount (35.5 ng/ml) of HL protein. All HL-deficient subjects showed a severalfold increase in lipoprotein TG content across the lipoprotein density spectrum [very low density lipoprotein (VLDL), intermediate density lipoprotein (IDL), low density lipoprotein (LDL), and HDL] as compared with control subjects. They also had remarkably more buoyant LDL particles (LDL-R(f) = 0.342;-0.394) as compared with the control subjects (LDL-R(f) = 0.303). Subjects S-1 and S-3 (no HL activity or protein) presented with a distinct increase in cholesterol and apoB levels in the IDL and VLDL density range as compared with patient S-2, with detectable HL protein, and the control subjects. This study provides evidence in humans that HL indeed plays an important role in lipoprotein metabolism independent of its enzymatic activity: in particular, inactive HL protein appears to affect VLDL and IDL particle concentration, whereas HL enzymatic activity seems to influence VLDL-, IDL-, LDL-, and HDL-TG content and their physical properties.